Manual SPPS of PNA/Peptide Conjugate
The SPPS of peptide/PNA conjugates was carried out manually at 5 µM scale using Wang resin. Resins were swollen in NMP for 20 min. The coupling cycle started with Fmocdeprotection applying 20 % piperidine in NMP twice within 10 min, followed by washing with NMP (5 times), DCM (5 times) and again NMP (5 times). For each coupling a PNA or amino acid building block excess of four equivalents was used; the solid building blocks were dissolved in stock solutions of the coupling reagents within 5 min before the bases were added. Activators for coupling were HATU/HOAt (3.9 equiv/4.0 equiv) in NMP. DIEA and 2,6-lutidine were used as activator bases. A 0.25 M concentration was used as the final reaction mixture for the building blocks and HOAt. The HATU concentration was adjusted to 0.24 M. The concentration of bases was 0.2 M for DIPEA and 0.3 M for 2,6-lutidine. [3] Standard coupling time was 60 min for PNA-monomers. Double couplings were performed for the Fmoc-PNA-g(Bhoc) 
Cleavage
After synthesis the resins were filtered off and washed sequentially with NMP (5 times), DCM (5 times), MTBE (5 times) and finally with MeOH (5 times). The resins were dried in vacuo und then peptides (PNA/peptide conjugates) were cleaved from the solid support.
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The side chain protection groups were removed at the same time with the peptide cleavage, the standard TFA cleavage was applied using the mixture TFA/H 2 O/TIS (95/2.5/2. 5, v/v/v The preparation of the unilamellar vesicles and other peptide/lipid complexes was carried out at temperatures above the transition temperature, i.e. in the lipid fluid L α -phase (T > t m ).
Large Unilamellar Vesicles (LUVs)
The milky MLV suspensions were extruded 31 times through a polycarbonate membrane (100 nm nominal pore size) using a Liposofast mini-extruder (Avestin, Ottawa, Canada) to Supporting Information
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produce an almost clear vesicle suspension containing vesicles of 100 nm size with a low degree of polydispersity as determined by dynamic light scattering (see below). [4] 4 Spectroscopic and Analytical Methods
Mass Spectrometry (MS)
Electrospray ionization mass spectra (ESI-MS) were obtained with a Finnigan LCQ instrument. High-resolution mass spectra (HRMS-ESI) were obtained with the Bruker Apex-Q IV FT-ICR-MS instrument. All synthesized PNA oligomers and PNA/peptide conjugates were characterized by both ESI-MS and HRMS (ESI).
Dynamic Light Scattering (DLS)
Experimental diffusion coefficients, D, were measured at 25 ºC by dynamic light scattering
at Viscotek 802 DLS. The laser wavelength was 633 nm and the scattering angle was 173º.
The Stokes-Einstein relationship: D = k B T/3πηD h was used to estimate the hydrodynamic radius, D h (nm). Here, k B is the Boltzman constant and η the solvent viscosity.
UV-Spectroscopy
Peptide concentrations were estimated with a Jasco V-550 UV spectrometer (Gross-Umstadt, Germany) while the sample cell was floated with nitrogen. Molecular absorption coefficients were calculated for each oligomer sequence via summation of the monomer absorption coefficients at a certain wavelength. PNA and PNA/peptide conjugate concentrations were estimated at 260 nm (ε 260 nm (C) = 6600 L mol
. [3] Concentrations were calculated with the Lambert-Beer's law.
UV-Melting Analysis
UV-melting curves were recorded at the same UV spectrometer as mentioned above by using a Jasco ETC-505S/ETC-505T peltier temperature controller. All measurements were carried out in a micro quartz glass cell of 1 cm path length in a HEPES buffer solution (20 mM HEPES, 100 mM NaCl, 1mM EDTA, pH 7.4) at a concentration of 4 µM for each oligomer of the PNA duplex. Data collections were carried out at 260 nm with a heating rate of 0. 
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